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[0 0 0 4] ®*Sf5£h-'h#>;/-m, -HttKMIfrS 
»!fit«Xdi:OmiffiK*I^AX <=Xa-X 
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[0 0 0 6] «3fe<Offi*^h-h#>^T^^etU 
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[0 0 0 8] ^«$ffi^4^i^iT*5-lR*fi 
20 «&^a»^<D^«UHXT3>^Ttt. IE* <*«& 
BW3 6r«Ateft«j:dttlM*#) E3 0t:«IW 

tKcdss^u oicgffit^o^Js^Kitt, 9 5t:aJi^ 
[0009] t:aT, jcofifiolniMMJitiTM 

30 2 4 8 7 2 7t?-CM5*d*rrt>«. £ dT«3»56»i:«E 
«et©f8JK:2ft(Z>®*« 

Pf£kX@#«7Lfc2ii0<&!ft*^ (bi 
f&&®) 1 &H©«i« 5 P«ti:i:2aacOift«r^ffi 

[ooio] xe©»^fc-h7i§>^tt3 or^ggco^ 

[0 0 11) U^U^jM^, ±ffi^tt«lw43^Tt)^ 
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K^ifc*jiMifcea-*-sEj6*» i i. 12^, **** 

IC<5*±1BRJ&««1 1. 1 2£»fft4«k^*^n 
(0 0 2 53 *C. t-l**>^l 20 

ic-dwcbbicbbt*. si^t^<, a*tt** 
icj:o«EtcSfiK*n, KmifK«e* i o o tznmm 

0 1-10 

[0026] 100 MtiBfBB 1 3 

#&«5£*IT^£. *fc. ftt*&SCffi« 10 0 KlttMl 

Sj»«l IRtfl 2tt£«S§l 3. BI8B14 

a)wcat^c»ttsnx^a, »«bi4 4:BB 

Sl 3tro|8J^««lS«*-T«»^nfc^«t»£^56S so 

#1 3 l»«fe«l 3*&«>«WtHrt£:fc*IMc©A 
n, tf*f 1 4 1 £KI8& 1 4 ^*OAC3T<& 

s, ^132, 14 2 lift*. ft&**rL*ti<r>ma 

T»*. **Cff 1 3 1.13 2lCttH«WfcV» 

[0 0 2 73 ££*B1 li:tt^«R*17tf. 

srt^s i 2 Kfcfcissre i a a^n^n&iasn. & 

**H3B«17, 18i:tt«l!)«^^17B, 1 7 6 40 
RtM8 5, 1 8 6*%tt a C&&. MttBVl 
7, 1 8t*K£BBl 1. 1 2*(DK***inJ!fc**:te 

w*. (7 or) av»»* <4 0 

[0 0 2 8] |B*ttWO#iA>^l 7 5. 1 7 6. 1 
85. 1 8 6(DWffllCiD. AO 1 7 3, 1 8 3<):09» 
AS*!. &RES8&1 1. 1 2*a»U ffiQl 7 4, 
184*DWBSn*. ft^t)J?^oy}0 8A/^ 
1 7 5, 1 7 6, 1 8 5, 1 8 60^1:^0. An 1 50 
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gL. tilO 1 7 2, 1 8 2i0^*li. 

[0 0 2 9] ±BERfc«S 11,12 icfiMttTM 

11,12 K5w-*m*»;atWMB* Lrnus*** 

[0 0 3 0] 4MHfc**6»«*fc-H#>*l®*W 
l»»TM?r *. « 1 fWTttMWAjp^ 10 1, 1 

0 4&HM. WI^1 0 2, 1 0 3€iftU RJS 
£S§1 llz43UTI9*Xe€r. E££Sl 2K*V>T* 
SfMifcfTo*:. 2L©»U)tI«A^l7 5, 

1 7 6, 1 8 5. 1 8 6^1. SMS/Vf 71 7ICtt 

[0 0 3 1] R£*£«l 2te*&t!*£tfcLT?fr*£n 
fc##*IC,fc0 4 0t;g!£K##£nT^*. 
»AJ^ 10 2 CDWfttttCJ: 0 I 3 ft 

u #b#±:&otej&sbi 2ic«cna^.ft*#K:_ 

«S£ft£. 3R5EfflK*t?^>ffl 5 W^JE^:ft*^ia^4 0 
r£ttJ&lfcfttt¥B£E&0££J: 0*JK5L£tt#tTfc> 

n. 3«5gsi 3fc^v»T««(fga«u^«;ufc^, bj 
ihij}it&z>tL#>, £ofc*tf»#£fts»c**Anffi*is. 

3£i&&-C&9, *W»C*V>Ttei&#ia&l otrxsiss 
[0 0 3 2] S4T.8Kl»4fi^S 1 1 tt7 O^COffl 

bbbi 4<D»*8fi£4 0 < c cn»iHtM 

[0 0 3 33 i-uT, JJBMH/W^l 0 4OHS^t 
«ll 0«RJt>SSl l**6*WiiA/ff***t*fl-fl:^"C 

i^o. r^«bi i <Dn±j:mmt>tiz>. 
3K«bi 3^K*n«>. aji^jftiffe-e**. 

[0 0 3 4] fr<D&2ftm\Z*S^X\t. SIS«B1 1^ 
K9fTB. 2#Pi£:rgl£fr*<«K. MB 

;^ri01-104R^OSK.MJ^175 f 18 
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£43t?« (4) * <Dffiflt*ffl«4 OTric43tt**tf>ffif0 
(1) -» <2) <3) - (4) laM»*-tM 

(4) <Dtt&lr*0. ««f78^co«lO#iLfc:*ft*. 

^7KK«to (i) avtm*'?&&$ti*. mvw? 

b (2) ^ow*****!*-*. «nfs-eawa«7Lfc 
11* (2) ©ttfccj&o, *4o:©^<osjg 

fi*<C«fc?> (3) Otti*T#fiSn 

mww? i o 3 <om*ft&&ftmm&&jkm 1 o 20 

<BiiteK:«fcO&fc£8l ltt (4) T196n«llW? 
«ffiS*^«IE*n (4) <D«8S*T , K#fi^«^^K 

*4i%rr«. *n«»*«««iEa«fcJ:o (4) a> 

£ (5) £T#ffi£:ftT**e£ 1 4^%6tl«. CCt 

1 3irfi?£ft<b. 

[00 37] *fc f g)2ir«^«irA^eftJ&^b-h 

tM^JW* (1) - (2) — (3) ' -» (4) ' T» 30 
«h^«lZ»^fT@t43^^K«^€r4 0«C, M 

[0 0 3 8] ®3ttt*9 6t:a-tlC««rT*ft:<»03jn^ 

i 2^ee^^*^^^H£bxsttsat4 orr 
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[0 0 4 2] ft*. 12©» 

[0043] m&mmw2 

2 KXIGJglMI 1 tf>0 1 C3M**t>©i:H«W>* 
E*£*rLTV>*. fit, «H*&§UE&*1 0£3BS&81 
3£<&WHC«2«^itflK:EfiLfcRfc«P82 1 1. 
2 1 2. 2 2 1, 2 2 2£»tttT&&. 
[0 0 4 4) *«C^*««b-hJjt>y2 0ff-«l 

ic^^TttWr*. WifreT?tt«W/t;^2 0 2. 2 

0 4. 2 0 6 SrStffi. MfMtJ^^S 0 1. 2 0 3. 2 0 

isOfc#882 1 2, 2 2 1 C&L>T?9£X& 
£.l£«8&2 1 1. 2 2 2IC*3l>T««frfI£fT? 
fc. COmUD#jUW:/l 7 5. 1 7 6, 18 

S. 186£$atf2U jRW/W^l 7 CI* 6 0T:©fi* 
Sr. ftfclK/Vf^l 8K1V44 0"CR>?ft«l*S:fi5aSi*-fc- 
[0 0 4 5] RlS«»2 1 1 tt*M2:lft£1ftL?!fc*2 
tlfc^«I*<C < t0 4 ore^l'^ai^nTV^, *ft, 

4 0riC^Ufc««¥il£EtO||l-<fc»3*^^Elj^ 
fffetl. 3R«S1 3fC*^Ttt«^fifi^lt;Ufc^ 
H. W6*6iHi**«»e*i*. JS«gl3^jKn*^*: 

[0 0 4 6] ^««2 12. 2 2 1 tt*M£AW 

7ic#x5n/t6 o , C(©ia^ < j;orjw^3n, & 

1 *^(07KiR$C^MAi$tXfctt©/^^2 0 3«:«AU 
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2 2 ic^nii^. KR^«S2 2 2 MM* 

2 0 5 1 4 KSm&tt. C 

[0 0 4 7] Ji>£LfcEfc£g2 2 1. 2 2 20>t9J0>* 
X«*fttt, 6 Ot:OK*^ffiflli 4 Ot(D»*?*/E 

9PA;^2 0 5<EBB»#£¥frLT##&^i£«l 0 

&s te-r * c: * c ± ofr fcn* . 

[0 04 8] afcoaztiSfc^Ttt, RIC^»21 
2. 2 2 1#©£f7S. 2 2 

IgtMi5Kl, M«A^2 0 1-2 0 6ROTO 
fW^1 7 5, 1 8 5, 1 7 6, l86«rtt>0S* 
dn(CcfcOPI«tC«[^Sgl 3^e>^«r^-t^ 

-C»*iCb-h*>^2 0S)K3feSrfTo^ <t*0>flltt 

[0 0 4 9] fc*5, #*Ifc43HTl*. 7 0t:^±<0lS5ia 

10«>X«64S»ikU 

icik?s£*it^*. c«*6fctt. ?*&&&i£2gtti o 

[oosoiftic. ®«5*t-h#>:/2 0iM*^H 
£ft&fnfciJmeROT«. 0 5i;«iaS4 otc. eo 

(9) <o&J]\t$k&4 oric43tte*ofiafa&£jE£^ 
u^. Mfc**nfc=^'fi'W5%, barb 

»«1 3«<OKlfc*82 1 l. 2 2 10^-f^k **. 
I2R«:«882 1 2, 2 2 2 cO-^-f ^M^l/T^*. £ 
fc, Efc£#2 2 l<D©«fTQ (4) - (1) - (2) 

[0 0 5 1] TO»^TBW*«/UfefilS*»2 1 ltt 

(2) OttftlCfeO. S^xe^^WD#^^5fefi:^S 
*£«fcD (3) £-C#Mfi*n*. «WfSTI&**« 
%7lfc5£«B2 1 2tt (8) OttSUc&tf. RtffT 

[0 0 5 23 0 6 WM*^^T'5^tT 

(3) £ <5) £Ofc*£K:£**fcStf*» <H6K:*5 

aMTtatl. SJS&S2 1 lOfflWWtt (3) 
*>6 C4) ^t»MJ9««^U (JK^^n) . StfSB 
2 1 2 4>«*tfl± (5) (6) <v£ftttB*(JMll 

[0 0 5 3] HMra a rM* t «7UfcSl£«»2 2 2 



6 ) *SH¥1 1-2 2 3 4 1 1 
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tt. ^ife»ie«ia:R«^tft^fc^0 (6) - (7) - 
(8) (8) fr*> (9) £ME« 

n»*g8i 1 4-vi££*is. ^oftujinifi^ffiwi 

[0 0 5 4] *WV&%ftt—hi$>72\tn&fc#4 

ot:£i>5^fiirrgteT#*c£**>. - 
« cn*> oata* o mm-? s c t £ *. 

[0 0 5 5] *J6JBlfc«3 

Kj&rao^n-^nccaH 6 & < ^.coaas 

ft*#£jfc*Ufc. -3*0, ±eEJ&#*<0-:*> (H4 
cm<W2 11, 2 2 1 IC**«0&N» fctt. 

*Wr«. »b^— ^ (H4IC***»*«W2 1 2. 2 22 

[0 0 5 6]^Mttitm #§8¥9-178 
2 9 2 -C«j*£tTTU* * y ^7^^V43:7->- 
7 (FSM ) ^g3ftt»aT»0.1 »«tt±CFSMfe« 

[0 0 5 7] #«©|»Xk— htf >7©M£«#tt:* 

2. 2 0 4. 2 0 6eMR. W«/tJ^201, 20 

3. 2 0 5*WftU RI&«S2 12, 2 2 1^1 
H^lfi^, E£«»2 1 1. 2 2 2l::*5HTK#f7^ 
^ffofc. *fc. ^CD^C«}0*^/^^1 7 5. 17 
6. 18ft. MK/W^l 7H70t 
CDfi**, HM»/W^1 8C4ot:©»ai**M$* 

[0 0 5 8] ££S«2 1 1 «n^t^5StttT^$ 
40 nfcm#/fcK£04 OTCe^lCf^^tXT^*- 

fi)P/tJP^2 0 10PS«SfPC^03»i««l 3rt07K**il 
«U. *«i»t/j:^TSlS»«2 1 1 e*n&*. *» 

4 0t:^jttiSLfc«*V«a£tOi£fcJ:0*!SI«l»»* s 

**. si^^sai^d<»e>n4. ««i3«w** 

50 [0 0 5 9] ^fc. ElfrS3&2 1 2. 2 2 1 liXM/W 
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fc£S2l2. 2 2 lrt<D»^«*^?KjK^Bi«-r 
*. Efcg82 2 l^^OTK^JiBa^^nfcffiUffl/^U 
^2 0 3€rfefitTR>S^S§2 2 2 fcfictlfctf. 
82 2 2tefc#/W7l 8£i&A£nfc&BfK:T4 Ot: 

*. EJ£=£«82 1 2^e>Bif8b^*^«W&$n^$1 

t?T*»«l 3KlIi$ft*. 10 
[0 0 6 0] ±J*Lfc:R)&e82 2 1, 2 22© 

1) £4 0t;<D&a¥*JBE (S^2 2 2) <fc©JE* 
^tCfcOfrfc*!*. 5tJ&#S2 1 2*^»I8«1 

4^®*fc£tf*I»«, 7 OT:©J*»*HlrJBE <RJ&**2 

12) &xm$.<DUti^4ox;iz#f&'r*&mm%& 

■bfcfrsTU*. 
[00 6 1] *<*>J6 2 frS££"Tl2. BUSSS 2 1 
2.221 ^MfrS, £teS*£2 1 1. 2 22 20 
X6<hfe*«fc5lC, «JW/^2 0 1-2 0 6SOT0 
•A/^1 7 5. 1 8 5. 1 7 6. 1 86$«(3fA. 
6. ^niCii3PI«fcJll*»l 33^6»j»*»*Ci:*« 
&±<D£i;»tf»2fm£ra:fcW0#**w<h 
TK3»^t-S^>^2<^Ji«Mfc^ff^*:, -t<Dte« 

[0 0 6 2) *WIC^-6©»^fc:-K^>^«. fi 

*&. tt^(DKJ&««ICftfM£«)XV) 30 

[0 0 6 3] H7tt*«t^*i*«*5«t-h#>^«) 
tM^MMT**. gl7^«a»*«A&^BCD 
ffiff4 0X:. 7 0*ClC*5tt**^^JBEi/K^»5&»i 

^ tt£H 8 G>ft5te#ffflc«fc *■*-* * ;tB £ Jttt Ufc. 

[o o 6 4] B8 twewit- btf>-y<r>mm\t 

8£> t ^m*Ofiffi*<4 0t:i:V>'3fcift^»^»r*J^T f 
7 0-CW±<Dfi**«gfflb/j:Ut/Jc^«»l»ft3g*fll 

4fi«7 OTTTittfcbfc. 

(0 0 6 51 «*K«TttPI-**«*«fc» 
fcfcfc. 0. 0 4R/BU««t 50 
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lC*5li* (1) - (2) 00. 6*1*12 (5) - (6) © 
[0 0 6 6] LfrLUtf*,. *«<D^^lCR/j:*«eJ» 

*«jrr*;:&-c. E-»<ffi*fr£43^T;*isa»BM 

fiH^MO. 13g/g««T*^. BPS, tfcfc&tft 

o3ffii3ftt^5*flrir*arft**»*ci:«<T*&. u 

i:lt«UTl/30ioMircRi;tt*M*T** 

[0 0 6 7] GULCfcD, *«lz:2:ti«/hffiTK14fiBft: 

£lHtotf&*HI»USJBa>xr:a >tift*fflx7a > 

T#*o 

[0 0 6 8] 3S«gtf*lgfl|4 
*M2H 9 KT^Tri < **fe**l£fl 2 Kl)&>*>*ftJ&i*fc 

Mt-h^>^T»4, *UT, tiaEa04C*»* 

2 11. 2 2 1 A#, 2 1 

2. 2 2 2ClMBm«dnTU«, -*<EM&l**lfi 
^2^R«7^. 
[0 0 6 9] *fcaiE«^«t>*ifi»iaW2i:H«T6 

T^»2^i6fgSB«205H4ir^i;*t,©T**, »1 
f?@Ti2M/U^2 0 2, 2 0 4. 2 0 6 tt 
W/W72 0 1. 2 0 3 V 2 0 5£lMfcU E££SS2 
12,22 lC^OTHklta*. ££$822 11. 2 
2 2lc43^TR«tfS$ffofe, CKO«r^0«X 
W717B. 1 7 6. 1 8 6. 18 6&JftfPU 
/Wri 7IC&26 O'COStKS. 8KfcU 

[0070] Ki$;»S2 l i«n§tttt$fttT^$ 
nfcft^i*cj:0 4 0t:«fiE»:?ft#$nTVi*. 

Wi;t^2 0 10>W»fm«fcQ#3S«l 3rt©*«;* 
56 U ***4£&oTKl6#«2 1 1 fctfttlfc*. tttt 

4 0T:^^Ufc»»¥«tti<oS^A»3?K«^«?7!r< 

frt?n. ssxei 3ic*3i>T«f!S»iaKc^iSu^ 

Jfc, BI^^Bflil/jAW&n*. Sftttl 3*ffi*L*tt* 
[0 0 7 3 ] £j£g«2 12. 221 !2»IK/^< 

^i 7ciA5nfc6 ox:om^k:J:^TiniJft^n, ^ 
»rt©«w«*^*m«*«ittiirr*. ej»I2 2i^ 
e<o^s»2W^nfc«iWA;p^2 o 3smltr 

2 2 2 (CMtXai^. KR^SS 2 2 2 ttjfettE/t-f 
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T^6. C<OE£SS2 2 2Ttt*««^©**«lTfe#l 
*. EJSS82 1 2*>6KfcLfc*&£tera&£nfcffl 
«^;p^2 0 5 £l£T«*m 1 4 Kifttlktl- H 

t007 2] ±ILfcfi«;$«»2 2 1. 2 2 2 <7> 

6 OTCCDRS^&E (£JC£SI2 2 
1) £4 0T:CDMmSffi (S^«S2 2 2> £C0J£* 
HfcJ:0fT*m$. £fc£tf§2 1 2^e«KfSl 

[0 0 7 3] ^co»2lr^ic:^v^Ttt. 2 1 

2.221 #®*fr1i. R«?e*2 1 1. 2 22 t>m£. 
JCUttLZZolZ, $mw?2 0 1 -2 0 6 2fctfSJD 
«jL/tJlf^l 7 5. 1 8 5, 1 7 6, 1 8 6^«)t)S^ 

[0 0 7 43 H9tt*WlC^/j^!ft«[3tt-h^>yo 
£4 0*;. 6 0t:^i3^-&7K3R«ffit*iS^««a<5:O 

43, tM ^^cDPtffl«^^W2tra«T*s. rsiH 

[0 0 7 5] fc*S. *fi&*SffcEi£«<*>E»*t 
*2fS^TtUTJll£bT43 0, i0iH»ft*©<6«Sr 
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[04] ^Jfete««2K:A^*. ©«F5*t:-htf>^» 
20 [0 5] ^J6^l6«2C^a, *#5*fc:-K#>^<0 
[06] ^Jfi^««3K:^$, 2 »&<7>fc«f<04# tt 

[0 8] *ifBHW 3 fc^^-SK^t- h^>^tB 
[09] ^fiMM4t:^ft, 

i. 2. . . 

11. 12... 
13... «M. 
14... »*«. 
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(54) ADSORPTION HEAT PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adsorption heat pump 
whose structure can be easily made compact and which can be used, 
even when the temperatuere of a cooling source for cooling an 
adsorbent in an adsorption stroke is higher and the temperature of a 
heat source for heating the adsorbent in a regeneration stroke is 
higher. 

SOLUTION: An adsorption heat pump 1 comprises an adsorbent 
capable of adsorbing and desorbing refrigerant steam, reaction vessels 
1 1 and 1 2 with which the adsorbent is filled and which transfer 
reaction heat due to the adsorption and desorption of the refrigerant 
steam to a heating medium, an evaporator 13 for taking out cold heat 
obtained from the evaporation of refrigerant liquid, a condenser 14 for 
radiating outside hot heat obtained from the condensation of the 
refrigerant steam, and a refrigerant steam pressure machine 10 for 
raising the pressure of the refrigerant steam and transporting it. The 
refrigerant steam pressure machine 10 is designed to reduce the 
pressure of the reaction vessels 1 1 and 1 2 in their regeneration 
stroke. 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The reaction container which the adsorption material in which adsorption and desorption are possible, and 
adsorption material are filled up with a refrigerant steam, and transmits the heat of reaction by the adsorption and 
desorption of a refrigerant steam to a heat carrier, The evaporator which takes out to the exterior the cold energy 
obtained by evaporation of refrigerant liquid, and the condenser which radiates heat to the exterior in the warm 
temperature obtained by condensation of a refrigerant steam, It is the adsorption equation heat pump which consists of 
a refrigerant steamy gas compressor which performs pressure-up transportation of a refrigerant steam, and is 
characterized by constituting this refrigerant steamy gas compressor so that the above-mentioned reaction container 
in a playback process may be decompressed. 

[Claim 2] Two or more kinds of adsorption material from which adsorption and desorption are possible, and an 
adsorption property differs a refrigerant steam, respectively, The reaction container which adsorption material with low 
adsorption equilibrium pressure and adsorption material with high adsorption equilibrium pressure are filled up with the 
same temperature conditions, respectively, and transmits the heat of reaction by the adsorption and desorption of a 
refrigerant steam to a heat carrier, By the evaporator which takes out to the exterior the cold energy obtained by 
evaporation of refrigerant liquid, and condensation of a refrigerant steam Adsorption equation heat pump characterized 
by consisting of reaction containers with which it consisted of a condenser which radiates heat to the exterior in the 
obtained warm temperature, and filled up with adsorption material with low adsorption equilibrium pressure so that a 
refrigerant steam may be transported to the reaction container with which it filled up with adsorption material with high 
adsorption equilibrium pressure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to adsorption equation heat pump available to a refrigerator, a 

refrigerator, an air conditioner, etc. 

[0002] 

[Description of the Prior Art] The adsorption material in which adsorption and desorption are possible, and adsorption 
material are filled up with a refrigerant steam, and the adsorption-equation heat pump which is used for various kinds 
of refrigerators, a refrigerator, an air conditioner, etc. has the structure where of the reaction container with which the 
adsorption and desorption of a refrigerant steam are performed, the evaporator which takes out to the exterior the 
cold energy obtained by evaporation of refrigerant liquid, and the condenser which emits the warm temperature 
obtained by condensation of a refrigerant steam to the exterior were mutually connected by piping, the bulb etc., 
respectively 

[0003] the above-mentioned adsorption equation heat pump — setting — a refrigerant steam — the reaction container 
from an evaporator — moreover, while circulating from a reaction container to a condenser, a reaction container is 
heated or cooled by turns by the source of heating, and the source of cooling — having — this heating or cooling — 
responding — the adsorption material in a reaction container — a refrigerant steam — adsorption — or desorption is 
carried out This serves as adsorption or a playback process. 

[0004] By adsorption equation heat pump, adsorption-and-desorption difference-of-quantity deltaX (=Xa-Xd) which is 
generally the difference of the refrigerant steamy amount of adsorption Xa in an adsorption stroke and the refrigerant 
steamy amount of adsorption Xd in a playback process serves as a source of a thermal output. The refrigerant steamy 
amount of adsorption is determined by relative vapor pressure P/Po which is the ratio of the saturation pressure Po of 
the refrigerant steam corresponding to the temperature of adsorption material, and the pressure P of the refrigerant 
steam in a system (for example, evaporator). 

[0005] so that whenever [ adsorption material temperature / which increases, so that whenever / adsorption material 
temperature / which Xa has in an adsorption stroke / is low in adsorption equation heat pump (P/Po is size), and Xd 
has in a playback process ] is high — decreasing (P/Po being smallness) — if it is not Xa>Xd, adsorption equation heat 
pump will not function. That is, since it is heated or cooled by the source of heating, and the source of cooling, 
adsorption material needs for the temperature gradient of the source of heating and the source of cooling to be large 
to some extent for actuation of adsorption equation heat pump. 

[0006] He was trying for temperature required for a playback process not to become not much high by the 
conventional adsorption equation heat pump by lowering the temperature of an adsorption stroke, using 
low-temperature cooling water (30 degrees C or less) as a source of cooling. Thereby, low^temperature waste heat 
etc. can be used now as a source of heating of a playback process. Or the cooling water which is an elevated 
temperature beyond the temperature (about 30 degrees C) acquired in a cooling tower can be used now by raising the 
temperature of a playback process, using an elevated-temperature heat source (80 degrees C or more) as a source of 
heating. 
[0007] 

[Problem(s) to be Solved] However, there are the following troubles in the conventional adsorption equation heat pump. 
In adsorption equation heat pump, when the about 30-degree C cooling water obtained by the cooling tower etc. is 
used as a source of cooling, in order to obtain 10-degree C cold energy, the source of heating 70 degrees C or more is 
needed. 

[0008] It was very difficult for using a cooling tower to secure 30-degree C low-temperature cooling water by 
air-conditioners for mount, such as difficult home use and an automobile, at summer (environmental condition from 
which an OAT becomes about 35 degrees C). Furthermore, when the temperature of cooling water becomes about 40 
degrees C, the hot source of heating 95 degrees C or more is needed. Such a source of heating had the problem that it 
was unrealizable unless it uses heating means, such as a boiler. For this reason, it was difficult to be easy to enlarge 
equipment and to use as an air conditioner for home use and mount. 

[0009] By the way, the method of realizing the playback process of adsorption equation heat pump using the 
low-temperature source of heating more is indicated by JP,5-248727,A. Here, the adsorption equation heat pump which 
connected and constituted two steps of adsorption towers (reaction container) in the serial between the evaporator 
and the condenser is indicated. This heat pump is characterized by conveying the refrigerant steam to which it stuck in 
the 1st step of adsorption tower (reaction container) using the difference of the 1st step of desorption equilibrium 
pressure, and adsorption [ the 2nd step of ] equilibrium pressure to the 2nd step of adsorption tower (reaction 
container) which the playback process ended. 

[0010] The above-mentioned adsorption equation heat pump can obtain 10-degree C cold energy by using the about 
50-degree C source of heating, when about 30-degree C cooling water is used as a source of cooling. Moreover, in the 
above-mentioned conventional technique, the 30-degree C source of cooling in summer uses a cooling tower (cooling 
tower), and the 50-degree C source of heating supposes that exhaust heat of works, a thermal power station, etc. can 
be used. 

[001 1] However, as adsorption equation heat pump with which the application of the air-conditioner for mount etc. is 
still provided from a cooling tower etc. being required also in the above-mentioned conventional technique, it is 
inadequate. Furthermore, in the above-mentioned conventional technique, since adsorption equation heat pump is 
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operated in the field where change of the equilibrium pressure to the refrigerant steamy amount of adsorption is large 
when the circulating water temperature used as the source of cooling is high, in order to secure enough the 
adsorption-and-desorption difference of quantity of a refrigerant steam, temperature of the source of heating needed 
to be made high. For this reason, although the source of heating could be made into 50 degrees C under the condition 
from which the source of cooling becomes 30 degrees C, for example, when the source of cooling is made into 40 
degrees C, in order to secure identity ability, the source of heating needed to be made into 80 degrees C or more. 
[0012] The source of heating of this invention which heats adsorption material at a playback process when the source 
of cooling which cools adsorption material in an adsorption stroke in view of this trouble is higher temperature is usable 
at lower temperature, and the miniaturization of the equipment physique tends to offer easy adsorption equation heat 
pump. 
[0013] 

[Means for Solving the Problem] The reaction container which the adsorption material in which adsorption and 
desorption are possible, and adsorption material are filled up with a refrigerant steam to invention of claim 1 , and 
transmits the heat of reaction by the adsorption and desorption of a refrigerant steam to a heat carrier. The 
evaporator which takes out to the exterior the cold energy obtained by evaporation of refrigerant liquid, and the 
condenser which radiates heat to the exterior in the warm temperature obtained by condensation of a refrigerant 
steam. It consists of a refrigerant steamy gas compressor which performs pressure-up transportation of a refrigerant 
steam, and this refrigerant steamy gas compressor is in the adsorption equation heat pump characterized by being 
constituted so that the above-mentioned reaction container in a playback process may be decompressed. 
[0014] It explains below about an operation of this invention. In this invention, it is constituted so that the reaction 
container which has a refrigerant steamy gas compressor in a playback process may be decompressed. Therefore, it 
becomes movable [ the refrigerant steam from a reaction container ], and the playback process of a reaction container 
can be promoted more. 

[001 5] For this reason, the low-temperature source of heating and the hotter source of cooling are used more, and 
even if it is a case so that both temperature gradient may not function as adsorption equation heat pump by the former 
small, the adsorption equation heat pump concerning this invention can function. Moreover, since the low— temperature 
source of heating and the hotter source of cooling can be used more, a facility of a cooling tower, a boiler, etc. 
becomes unnecessary and the miniaturization of the equipment physique can be attained. Furthermore, since the 
cooling tower, the boiler, etc. are unnecessary, it becomes possible to use as home use and an air-conditioner for 
mount. 

[0016] As mentioned above, according to this invention, at temperature with the higher source of cooling which cools 
adsorption material in an adsorption stroke, when the source of heating which heats adsorption material at a playback 
process is lower temperature, it is usable, and the miniaturization of the equipment physique can offer easy adsorption 
equation heat pump. 

[0017] Next, it is desirable to arrange the reaction container filled up with adsorption material two or more vessels to 
between an evaporator and refrigerant steamy gas compressors (example of operation gestaft 2 reference). Thereby, a 
refrigerant steam is movable between reaction containers using the equilibrium-vapor-pressure difference of 
adsorption material. Thereby, desorption temperature can be made still lower. Moreover, the above-mentioned 
refrigerant steamy gas compressor can also be arranged between the reaction containers of two vessels. 
[0018] Next, two or more kinds of adsorption material from which adsorption and desorption are possible for invention 
of claim 2 in a refrigerant steam, and an adsorption property differs, respectively. The reaction container which 
adsorption material with low adsorption equilibrium pressure and adsorption material with high adsorption equilibrium 
pressure are filled up with the same temperature conditions, respectively, and transmits the heat of reaction by the 
adsorption and desorption of a refrigerant steam to a heat carrier, By the evaporator which takes out to the exterior 
the cold energy obtained by evaporation of refrigerant liquid, and condensation of a refrigerant steam It consists of a 
condenser which radiates heat to the exterior in the obtained warm temperature, and is in the adsorption equation heat 
pump characterized by consisting of reaction containers with which it filled up with adsorption material with low 
adsorption equilibrium pressure so that a refrigerant steam may be transported to the reaction container with which it 
filled up with adsorption material with high adsorption equilibrium pressure (example of operation gestalt 3 reference). 
[0019] It explains below about an operation of invention concerning this claim. The adsorption equation heat pump of 
this invention has the reaction container filled up with adsorption material with low adsorption equilibrium pressure, and 
the reaction container filled up with adsorption material with high adsorption equilibrium pressure, and it is constituted 
so that a refrigerant steam may be transported to the latter reaction container from the former reaction container. 
Therefore, while the adsorption in an elevated temperature becomes easy by the low adsorption material of adsorption 
equilibrium pressure and playback at low temperature becomes easy by the high adsorption material of adsorption 
equilibrium pressure, the playback process of low voltage adsorption material and the adsorption process of 
high-pressure adsorption material can be promoted more. 

[0020] For this reason, the low-temperature source of heating and the hotter source of cooling are used more, and 
even if it is a case so that both temperature gradient may not function as adsorption equation heat pump by the former 
small, the adsorption equation heat pump concerning this invention can function. Moreover, since the low-temperature 
source of heating and the hotter source of cooling can be used more, a facility of a cooling tower, a boiler, etc. 
becomes unnecessary and the miniaturization of the equipment physique can be attained. Furthermore, since the 
cooling tower, the boiler, etc. are unnecessary, it becomes possible to use as home use and an air-conditioner for 
mount. An available reaction field (adsorption-and-desorption difference of quantity of a refrigerant steam) is sharply 
expandable by using two more or more kinds of adsorption material. 

[0021] As mentioned above, according to this invention, at temperature with the higher source of cooling which cools 
adsorption material in an adsorption stroke, when the source of heating which heats adsorption material at a playback 
process is lower temperature, it is usable, and the miniaturization of the equipment physique can offer easy adsorption 
equation heat pump. 

[0022] Next, the reaction container which adsorption and desorption are possible, and adsorption material with low 
adsorption equilibrium pressure and adsorption material with high adsorption equilibrium pressure are filled up with the 
same temperature conditions in a refrigerant steam, respectively, and transmits the heat of reaction by the adsorption 
and desorption of a refrigerant steam to a heat carrier. When heat is radiated to the exterior, the evaporator which 
takes out to the exterior the cold energy obtained by evaporation of refrigerant liquid, and the warm temperature 
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obtained by condensation of a refrigerant steam A condenser, It is desirable to consist of reaction containers with 
which it consisted of a refrigerant steamy gas compressor which performs pressure-up transportation of a refrigerant 
steam, and filled up with adsorption material with low adsorption equilibrium pressure so that a refrigerant steam may 
be transported to the reaction container with which it filled up with adsorption material with high adsorption equilibrium 
pressure (example of operation gestalt 4 reference). 

[0023] In this case, since it is constituted so that the reaction container which has a refrigerant steamy gas 
compressor in a playback process may be decompressed, it becomes movable [ the refrigerant steam from a reaction 
container ], and the playback process of a reaction container can be promoted more. Moreover, by combining the low 
adsorption material of adsorption equilibrium pressure, and the high adsorption material of adsorption equilibrium 
pressure on the same temperature conditions, even when whenever [ in an adsorption stroke / adsorption material 
temperature ] is high, a refrigerant steam can be adsorbed easily, and an elevated-temperature heat source is not 
needed in a playback process, but an available reaction field (adsorption-and-desorption difference of quantity of a 
refrigerant steam) can be sharply expanded by using two more or more kinds of adsorption material. 
[0024] 

[Embodiment of the Invention] It explains using drawing 1 - drawing 3 about the adsorption equation heat pump 
concerning the example of an operation gestalt of example of operation gestalt 1 this invention. As shown in drawing 1 , 
the adsorption equation heat pump 1 of this example The reaction containers 11 and 12 which the adsorption material 
in which adsorption and desorption are possible, and adsorption material are filled up with a refrigerant steam, and 
transmit the heat of reaction by the adsorption and desorption of a refrigerant steam to a heat carrier, The evaporator 
1 3 which takes out to the exterior the cold energy obtained by evaporation of refrigerant liquid, and the condenser 1 4 
which radiates heat to the exterior in the warm temperature obtained by condensation of a refrigerant steam, It 
consists of a refrigerant steamy gas compressor 10 which performs pressure-up transportation of a refrigerant steam, 
and this refrigerant steamy gas compressor 1 0 is constituted so that the above-mentioned reaction containers 1 1 and 
12 in a playback process may be decompressed. 

[0025] Next, the adsorption equation heat pump 1 concerning this example is explained to a detail. As shown in drawing 
1 , the reaction containers 1 1 and 12 with which it filled up with adsorption material are mutually connected by the 
refrigerant steam line 100, and the control bulbs 101-104 are formed in this refrigerant steam line 100. 
[0026] Moreover, the evaporator 13 is connected to the refrigerant steam line 100. Moreover, the condenser 14 is 
connected to the refrigerant steam line 100 through the refrigerant steamy gas compressor 10. Moreover, the reaction 
containers 1 1 and 1 2 are connected to juxtaposition between the evaporator 1 3 and the condenser 1 4. Moreover, 
between the condenser 14 and the evaporator 13, the return piping 15 for returning the refrigerant liquid condensed 
with the condenser to an evaporator 13 is formed. In addition, the inlet port of the cold water with which a sign 131 
serves as an air conditioning output from an evaporator 13, and a sign 141 are the inlet ports of the cooling water to a 
condenser 14. A sign 132,142 is the outlet of cold water and each cooling water. Moreover, the indoor space 
(air-conditioning space) which is not illustrated, the interior unit arranged possible [ heat exchange ], and the pump 
which circulates through cold water are connected to the cold-water piping 131,132. 

[0027] Moreover, the thermal piping 17 is connected to the reaction container 11, the thermal piping 18 is connected to 
the reaction container 12, respectively, it changes to these thermal piping 17 and 18, and bulbs 175,176 and 185,186 are 
formed. Moreover, the heat carrier used as the source of heating for the thermal piping 17 and 18 to heat or cool the 
reaction container 1 1 and the adsorption material in 12 or the source of cooling is circulating. The heat carriers of this 
example are warm water (70 degrees C) and cooling water (40 degrees C). 

[0028] Warm water is introduced from an inlet port 173,183 by closing motion of the change bulb 175,176,185,186, 
passes each reaction containers 1 1 and 12, and is drawn from an outlet 174,184. Cooling water is also introduced from 
an inlet port 171,181 by closing motion of the same change bulb 175,176,185,186, passes each reaction containers 1 1 
and 12, and is drawn from an outlet 172,182. Moreover, the open air which is not illustrated, the exterior unit arranged 
possible [ heat exchange ], the calorifier which generates warm water, and the pump which circulates through a heat 
carrier are connected to the thermal piping 17 and 18. 

[0029] The above-mentioned reaction containers 1 1 and 1 2 are filled up with the silica gel which is adsorption material. 
Moreover, pure water was used as the refrigerant liquid concerning this example, and a refrigerant steam. Moreover, as 
a heat carrier which acts as the source of heating to the reaction containers 1 1 and 12, and a source of cooling, the 
usual tap water (or brine [the antifreezing solution]) was used. In addition, the relation between relative vapor pressure 
P/Po which is the ratios of the saturation pressure Po of the steam corresponding to the steam amount of adsorption 
of the above-mentioned silica gel and the temperature of adsorption material and the pressure P of the steam in a 
reaction container was indicated to drawing 3 . 

[0030] Actuation of the adsorption equation heat pump 1 concerning this example is explained. About by the 1 st line, 
closing and the control bulb 102,103 were wide opened for the control bulb 101,104, and the adsorption stroke was 
performed for the playback process in the reaction container 12 in the reaction container 11. Moreover, the change 
bulb 175,176,185,186 is operated at this time, warm water was circulated to the thermal pipe 17, and cooling water was 
circulated to the thermal pipe 1 8. 

[0031] The reaction container 12 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 1 3 evaporates by open actuation of the control bulb 
102, and it becomes a steam, and flows into the reaction container 12, and adsorption material is adsorbed. Steam 
migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 13 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. The temperature at this time is evaporation 
temperature, and operation was performed at the evaporation temperature of 10 degrees C in this example. 
[0032] Although the reaction container 1 1 in a playback process is heated with 70-degree C warm water and it 
becomes the desorption equilibrium pressure corresponding to 70 degrees C, since maximum vapor tension with a 
condensation temperature [ of a condenser 14 ] of 40 degrees C (this [ abbreviation's ] being in the temperature of the 
cooling water which has cooled the condenser by carrying out) is higher than the desorption equilibrium pressure in 70 
degrees C, the way things stand, migration of a steam is not performed. 

[0033] Then, the refrigerant steamy gas compressor 10 is operated in parallel with open actuation of the 
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above-mentioned control bulb 104. The refrigerant steamy gas compressor 10 can carry out the pressure up of the 
steam inhaled from the reaction container 11, and can carry out it to more than maximum vapor tension with a 
condensation temperature of 40 degrees C. It becomes movable [ a steam ] from the reaction container 1 1 to a 
condenser 14, and the playback process of the reaction container 11 is performed. A steam is condensed with a 
condenser 14 and it becomes water. Water is returned to an evaporator 13 with the return tubing 15. The above is 
about the 1 st line. 

[0034] About in the following line [ 2nd ], the reaction container 1 1 can obtain cold energy, i.e., an air conditioning 
output, from an evaporator 13 similarly by changing the control bulbs 101-104 and the change bulb 175,185,176,186 so 
that an adsorption stroke and the reaction container 12 may serve as a playback process. Continuous running of the 
adsorption equation heat pump 1 was performed by changing the 1st of a more than, and about the 2nd line one by one. 

[0035] Next, an operating state is explained with the cycle Fig. of the adsorption equation heat pump 1. The line of the 
adsorption material equilibrium pressure which showed the relation of the water vapor pressure and the steam amount 
of adsorption in the temperature of 40 degrees C, 70 degrees C, and 95 degrees C is indicated by drawing 2 . Moreover, 
the pressure of (4)' in this drawing is equal to the maximum vapor tension of the water in the temperature of 40 
degrees C. The cycle concerning (1) ->(2) ->(3) -> (4) indicated as the continuous line in this drawing is the adsorption 
equation heat pump concerning this example. 

[0036] The reaction container 1 2 which desorption finished with the last process is in the condition of (4), and is cooled 
to the condition of (1) with cooling water in advance of a change in an adsorption stroke. Steam adsorption is started 
from an evaporator 13 by open actuation of the control bulb 102, and (2) HE amount of adsorption increases. The 
reaction container 1 1 which adsorption completed at the last process is in the condition of (2), and a temperature up is 
carried out to the condition of (3) with warm water in advance of a change at a playback process. By open actuation of 
the control bulb 103 and operation of the refrigerant steamy gas compressor 10, adsorption material equilibrium 
pressure extent obtained by (4) decompresses, the amount of adsorption decreases to the condition of (4), and 
desorption completes the reaction container 11. The pressure up of the steam is carried out from (4) to (5) by the 
refrigerant steamy gas compressor, and it is sent to a condenser 14. It condenses here and becomes water. This water 
is returned to an evaporator 1 3 with the return tubing 15. 

[0037] Moreover, although it was the completely same structure as the adsorption equation heat pump applied to this 
example at drawing 2 , the broken line indicated the cycle of the thing of structure conventionally without a refrigerant 
steamy gas compressor, this cycle — (1) ->(2) -> (3) — it is -> (4)'. As found in this drawing, in order to obtain 
conventionally the same engine performance (steam adsorption-and-desorption difference of quantity) as what 
performs operation at 40 degrees C and the evaporation temperature of 10 degrees C, and starts this example further 
in the adsorption material in an adsorption stroke from the heat pump of structure like the adsorption equation heat 
pump 1 concerning this example, it turned out that the adsorption material in a playback process must be held at 95 
degrees C or more. 

[0038] The warm water used as the source of heating for holding adsorption material at 95 degrees C or more is not 
obtained easily practically, and needs a facility of a boiler etc. Therefore, under the conditions from which 
low-temperature cooling water is not obtained, the operation itself was conventionally difficult for the adsorption 
equation heat pump of structure. 

[0039] Next, it explains per [ in this example ] operation effectiveness. The adsorption equation heat pump concerning 
this example has the refrigerant steamy gas compressor 10, and this refrigerant steamy gas compressor 10 can carry 
out the pressure up of the steam inhaled from the reaction containers 1 1 and 12, and can carry out it to more than 
maximum vapor tension with a condensation temperature of 40 degrees C. It becomes movable [ a steam ] from the 
reaction containers 11 and 12 to a condenser 14, and the playback process of the reaction containers 11 and 12 is 
performed. When the adsorption material in an adsorption stroke is cooled at 40 degrees C and operation is performed 
at the evaporation temperature of 10 degrees C by this, even if the adsorption material in a playback process is about 
70 degrees C, adsorption equation heat pump can be operated. 

[0040] For this reason, installation of the cooling tower for obtaining low-temperature cooling water or hot warm water 
or a boiler becomes unnecessary, and an installation cost and a running cost can be reduced greatly. Moreover, it can 
consider as small and compact equipment from installation of a cooling tower, a boiler, etc. being unnecessary, and can 
consider as the equipment which can be installed in the narrow tooth space to which home use, the object for mount, 
etc. were restricted. 

[0041] Therefore, according to this example, at temperature with the higher source of cooling which cools adsorption 
material in an adsorption stroke, when the source of heating which heats adsorption material at a playback process is 
lower temperature, it is usable, and the miniaturization of the equipment physique can offer easy adsorption equation 
heat pump. 

[0042] In addition, by this example, although reduced pressure actuation of the reaction containers 11 and 12 was made 
to become 3 or less times with the compression ratio (a discharge pressure/suction pressure) of the refrigerant 
steamy gas compressor 10, under the service condition which does not pose a problem, the playback of enlargement of 
the refrigerant steamy gas compressor 10 or increase of consumption power at low temperature is still also attained by 
lowering suction pressure. 

[0043] It explains using drawing 4 and drawing 5 per adsorption equation heat pump of the example of two examples of 
an operation gestalt. As shown in drawing 4 , the adsorption equation heat pump 2 concerning this example has the 
same configuration as the thing concerning drawing 1 of the example 1 of an operation gestalt. However, between the 
refrigerant steamy gas compressor 10 and the evaporator 13, the reaction container 211,212,221,222 which it has 
arranged at a time to the serial two vessels is formed. 

[0044] Actuation of the adsorption equation heat pump 2 concerning this example is explained. About by the 1 st line, 
closing and the control bulb 201,203,205 were wide opened for the control bulb 202,204,206, and the adsorption stroke 
was performed for the playback process in the reaction container 21 1,222 in the reaction container 212,221. Moreover, 
the change bulb 175,176,185,186 is operated at this time, 60-degree C warm water was circulated to the thermal pipe 
17, and 40-degree C cooling water was circulated to the thermal pipe 18. 

[0045] The reaction container 21 1 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 13 evaporates by open actuation of the control bulb 
201, and it becomes a steam, and flows into the reaction container 211, and adsorption material is adsorbed. Steam 
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migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 1 3 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. In this example, operation was performed at the 
evaporation temperature of 1 0 degrees C. 

[0046] Moreover, the reaction container 212,221 is heated with the 60-degree C warm water introduced into the 
thermal pipe 1 7, and a steam is desorbed from the adsorption material in a reaction container. The steam from the 
reaction container 221 flows into the reaction container 222 via the control bulb 203 opened wide, and this reaction 
container 222 is held at 40 degrees C in the 40-degree C heat carrier introduced into the thermal pipe 18. For this 
reason, adsorption of a steam is performed. And the steam desorbed from the reaction container 212 flows into a 
condenser 1 4 through the control bulb 205 opened wide. Although it is cooled and a steam serves as water here, this 
water is returned to an evaporator 1 3 with the return tubing 1 5. 

[0047] Steam migration between the reaction containers 221,222 mentioned above is performed by differential pressure 
with a desorption equilibrium pressure [ of 60 degrees C ], and an adsorption equilibrium pressure of 40 degrees C. 
Moreover, steam migration to a condenser 14 from the reaction container 212 is performed by operating the refrigerant 
steamy gas compressor 10 in parallel with open actuation of the control bulb 205 like the example 1 of an operation 
ge start 

[0048] About in the following line [ 2nd ], the reaction container 212,221 changes the control bulbs 201-206 and the 
change bulb 175,185,176,186 so that an adsorption stroke and the reaction container 21 1,222 may serve as a playback 
process. Thereby, cold energy can be similarly obtained from an evaporator 1 3. Continuous running of the adsorption 
equation heat pump 2 was performed by changing the 1 st of a more than, and about the 2nd line one by one. Others 
are the same as that of the example 1 of an operation gestart 

[0049] In addition, in this example, in the service condition from which hot warm water 70 degrees C or more is 
obtained, a bypass valve 29 is opened and operation of the refrigerant steamy gas compressor 1 0 is suspended, and it 
is constituted so that steam migration to the direct condenser 1 4 from the reaction container 222 can also be 
performed. In this case, the power consumption of the refrigerant steamy gas compressor 10 can be reduced. 
[0050] Next, an operating state is explained with the cycle Fig. of the adsorption equation heat pump 2. The line of the 
adsorption material equilibrium pressure which showed the relation between the temperature of 40 degrees C, and the 
water vapor pressure and the steam amount of adsorption in 60 degrees C is indicated by drawing 5 . Moreover, the 
pressure of (9) in this drawing is equal to the maximum vapor tension of the water in the temperature of 40 degrees C. 
A white round head shows the cycle of the reaction container 21 1,221 by the side of an evaporator 13 among two 
cycles shown in this drawing, and the black dot shows the cycle of the reaction container 212,222. Moreover, 
adsorption stroke (4) ->(1) -> (2) of the reaction container 221 is the same as that of the example 1 of an operation 
gestart. 

[0051] The reaction container 21 1 which adsorption completed like the previous line is in the condition of (2), and a 
temperature up is carried out to (3) with warm water in advance of a change at a playback process. On the other hand, 
the reaction container 212 which desorption completed like the previous line is in the condition of (8), and is cooled to 
(5) with cooling water in advance of a change in an adsorption stroke. 

[0052] Steam migration (arrow in drawing 5 ) by the differential pressure of (3) and (5) is performed by performing open 
actuation of the control bulb 206, as for the adsorption material of the reaction container 21 1, the amount of 
adsorption decreases from (3) to (4) (desorption carried out), the amount of adsorption increases to (6) from (5), and 
the adsorption material of the reaction container 212 serves as the completion of adsorption. 

[0053] The reaction container 222 which adsorption completed like the previous line is reproduced with (6) ->(7) -> (8) 
by the same actuation as the example 1 of an operation gestalt, the pressure up of the steam is carried out to (9) from 
(8), and it is sent to a condenser 1 4. Others are the same as that of the example 1 of an operation gestalt. 
[0054] The adsorption equation heat pump 2 of this example can offer the system with very high practical use value by 
which cooling water becomes available also under the environment which does not use a cooling tower like an 
air-conditioner for home use or the air-conditioner for automobiles from the ability to operate at the high temperature 
of 40 degrees C, for example. Furthermore, 60-degree C warm water can divert an engine cooling water in an 
automobile, and can divert it from these equipments at the home equipped with hot-water heating or warm water floor 
heating. 

[0055] As shown in drawing 6 and drawing 7 , the example of three examples of an operation gestalt is the adsorption 
equation heat pump of the structure concerning drawing 4 of the example 2 of an operation gestalt, and is considered 
as the configuration which does not use a refrigerant steamy gas compressor. However, each of two reaction 
containers was filled up with the adsorption material from which a property differs as shown in drawing 6 . That is, one 
side (reaction container concerning the sign 21 1,221 concerning drawing 4 ) of the above-mentioned reaction container 
is filled up with the low adsorption material A of adsorption equilibrium pressure as shown in the continuous line A of 
drawing 6 . Another side (reaction container concerning the sign 212,222 concerning drawing 4 ) is filled up with the high 
adsorption material B of adsorption equilibrium pressure as shown in the continuous line B of drawing 6 . 
[0056] As adsorption material of this example, the meso porous molecular sieve (FSM) currently indicated by 
JP.9-1 78292.A was suitable. Above FSM was doubled with the service temperature region, and it used it for this 
example, having improved in part 

[0057] Operation of the adsorption equation heat pump of this example can be performed like the example 2 of an 
operation gestalt. Although that detail is explained below, the sign concerning this explanation applies to drawing 4 
correspondingly. That is, about by the 1st line, closing and the control bulb 201,203,205 were wide opened for the 
control bulb 202,204,206, and the adsorption stroke was performed for the playback process in the reaction container 
21 1,222 in the reaction container 212,221. Moreover, it changes at this time and a bulb 175,176,185,186 is operated, 
70-degree C warm water was circulated to the thermal pipe 1 7, and 40-degree C cooling water was circulated to the 
thermal pipe 18. 

[0058] The reaction container 21 1 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 13 evaporates by open actuation of the control bulb 
201, and it becomes a steam, and flows into the reaction container 21 1, and adsorption material is adsorbed. Steam 
migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
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equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 1 3 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. In this example, operation was performed at the 
evaporation temperature of 10 degrees C. 

[0059] Moreover, the reaction container 212,221 is heated with the 70-degree C warm water introduced into the 
thermal pipe 17, and a steam is desorbed from the adsorption material in the reaction container 212,221. The steam 
from the reaction container 221 flows into the reaction container 222 via the control bulb 203 opened wide. The 
reaction container 222 is held in the heat carrier introduced into the thermal pipe 1 8 at 40 degrees C. For this reason, 
adsorption of a steam is performed. The steam desorbed from the reaction container 212 flows into a condenser 14 
through the control bulb 205 opened wide. Although it is cooled and a steam serves as water here, this water is 
returned to an evaporator 1 3 with the return tubing 1 5. 

[0060] Moreover, steam migration between the reaction containers 221,222 mentioned above is performed by 
differential pressure with a desorption equilibrium pressure [ of 70 degrees C ] (reaction container 221), and an 
adsorption equilibrium pressure (reaction container 222) of 40 degrees C. Moreover, since the desorption equilibrium 
pressure (reaction container 212) of 70 degrees C is more than the maximum vapor tension corresponding to the 
condensation temperature of 40 degrees C of a steam, the steam migration to a condenser 1 4 from the reaction 
container 212 is performing steam migration to the direct condenser 14. 

[0061] About in the following line [ 2nd ], the reaction container 212,221 changes the control bulbs 201-206 and the 
change bulb 175,185,176,186 so that an adsorption stroke and the reaction container 211,222 may serve as a playback 
process. Thereby, cold energy can be similarly obtained from an evaporator 1 3. Continuous running of the adsorption 
equation heat pump 2 was performed by changing the 1 st of a more than, and about the 2nd line one by one. Others 
are the same as that of the example 1 of an operation gestalt. 

[0062] By the adsorption equation heat pump concerning this example, comparatively many steams can be adsorbed 
also under the conditions that a circulating water temperature is high, by using the low adsorption material A of 
adsorption equilibrium pressure for one side of a reaction container. Moreover, desorption of the steam can be carried 
out at comparatively low temperature by using the high adsorption material B of adsorption equilibrium pressure for the 
reaction container of another side, moreover, the conventional technique using the same adsorption material although 
the adsorption material A and the adsorption material B also need to take into consideration and select the steam 
migration between reaction containers — a ratio — BE — — since it is used combining the adsorption material 
of adsorption equilibrium pressure, steam migration between reaction containers can also be performed easily. 
[0063] Drawing 7 is the cycle Fig. of the adsorption equation heat pump concerning this example. In addition, the line of 
the adsorption material equilibrium pressure which showed the temperature of 40 degrees C of each adsorption 
material A and B and the relation of the water vapor pressure and the steam amount of adsorption in 70 degrees C is 
indicated by drawing 7 . This was compared with the cycle Fig. by the conventional technique of drawing 8 . 
[0064] The structure of the adsorption equation heat pump concerning drawing 8 is completely the same as the 
adsorption equation heat pump concerning this example. However, the reaction container is filled up with the same 
adsorption material. For this reason, when [ which was high ] the temperature of cooling water called it 40 degrees C, 
unless it used warm water 70 degrees C or more, steam adsorption-and-desorption difference of quantity could not be 
secured, but ** and regenerating temperature of 70 degrees C in which a system was not materialized compared. 
[0065] Consequently, with the conventional technique, since the same adsorption material was used, only 0.04 g/g was 
able to secure steam adsorption-and-desorption difference of quantity, in addition — a steam — adsorption and 
desorption — difference of quantity — said — drawing — it can set — ( — one — ) - ( — two — ) — between — or — 
( — five — ) - ( — six — ) — a difference — [ — an axis of abscissa — a direction — ] — from — it can read . 
[0066] However, in the same evaluation conditions, about 0.13 g/g was [ steam adsorption-and-desorption difference 
of quantity ] securable by using different adsorption material like this example. That is, the very big value of 3 or so 
times of the conventional technique was able to be acquired. Therefore, it turned out that the same engine 
performance can be secured by the adsorption material of one third of amounts as compared with the adsorption 
equation heat pump concerning the conventional technique of drawing 8 , and the miniaturization of all equipment ** 
can be enabled. 

[0067] By the above, since small and highly efficient adsorption equation heat pump is realizable according to this 
example, the application as the air-conditioner and the air-conditioner for automobiles for home use which have 
constraint in an installation etc. can offer very easy adsorption equation heat pump. 

[0068] The example of four examples of an operation gestalt is the adsorption equation heat pump which filled up the 
example 3 of an operation gestalt with the low adsorption material A of the adsorption equilibrium pressure of a 
publication, and the high adsorption material B of adsorption equilibrium pressure to the adsorption equation heat pump 
applied to the example 2 of an operation gestalt as shown in drawing 9 . And the reaction container 21 1,221 concerning 
above-mentioned drawing 4 is filled up with the adsorption material A, and the reaction container 212,222 is filled up 
with the adsorption material B. Others are the same as that of the example 2 of an operation gestalt. 
[0069] Moreover, although operation etc. is the same as that of the example 2 of an operation gestalt, a detail is 
explained below. In addition, in the following explanation, a sign applies to drawing 4 of the example 2 of an operation 
gestalt correspondingly. About by the 1st line, closing and the control bulb 201,203,205 were wide opened for the 
control bulb 202,204,206, and the adsorption stroke was performed for the playback process in the reaction container 
211,222 in the reaction container 212,221. Moreover, the change bulb 175,176,185,186 is operated at this time, 
60-degree C warm water was circulated to the thermal pipe 1 7, and 40-degree C cooling water was circulated to the 
thermal pipe 18. 

[0070] The reaction container 21 1 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 1 3 evaporates by open actuation of the control bulb 
201, and it becomes a steam, and flows into the reaction container 21 1, and adsorption material is adsorbed. Steam 
migration is performed by the' difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 13 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. In this example, operation was performed at the 
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evaporation temperature of 10 degrees C. 

[0071] Moreover, the reaction container 212,221 is heated with the 60-degree C warm water introduced into the 
thermal pipe 1 7, and a steam is desorbed from the adsorption material in a container. The steam from the reaction 
container 221 flows into the reaction container 222 via the control bulb 203 opened wide, and this reaction container 
222 is held at 40 degrees C in the 40-degree C heat carrier introduced into the thermal pipe 18. Adsorption of a steam 
is performed with this reaction container 222. The steam desorbed from the reaction container 212 flows into a 
condenser 14 through the control bulb 205 opened wide. Although it is cooled and a steam serves as water here, this 
water is returned to an evaporator 1 3 with the return tubing 1 5. 

[0072] Moreover, steam migration between the reaction containers 221,222 mentioned above is performed by 
differential pressure with a desorption equilibrium pressure [ of 60 degrees C ] (reaction container 221), and an 
adsorption equilibrium pressure (reaction container 222) of 40 degrees C. Moreover, steam migration to a condenser 1 4 
from the reaction container 212 is performed by operating the refrigerant steamy gas compressor 10 in parallel with 
open actuation of the control bulb 205 like the example 1 of an operation gestalt. 

[0073] About in the following line [ 2nd ], the reaction container 212,221 changes the control bulbs 201-206 and the 
change bulb 175,185,176,186 so that an adsorption stroke and the reaction container 211,222 may serve as a playback 
process. Thereby, cold energy can be similarly obtained from an evaporator 13. Continuous running of the adsorption 
equation heat pump 2 was performed by changing the 1st of a more than, and about the 2nd line one by one. Others 
are the same as that of the example 1 of an operation gestalt. 

[0074] Drawing 9 is the cycle Fig. of the adsorption equation heat pump concerning this example. In addition, the line of 
the adsorption material equilibrium pressure which showed the temperature of 40 degrees C of each adsorption 
material A and B and the relation of the water vapor pressure and the steam amount of adsorption in 60 degrees C is 
indicated by drawing 9 . In addition, the detail of a cycle is the same as that of the example 2 of an operation gestalt. 
According to this drawing, the warm water of lower temperature can be used, securing sufficient quantity of a steam 
a dsorption-and-de sorption difference like the example 3 of an operation gestart Therefore, according to this example, 
adsorption equation heat pump with high engine performance from which large adsorption-and-desorption difference of 
quantity is obtained with 60-degree C warm water can be obtained. 

[0075] In addition, in this example, the compression ratio of a refrigerant steamy gas compressor is operated as a 2 
double less or equal, and reduction of consumption power can be aimed at more. Moreover, when the compression ratio 
of a refrigerant steamy gas compressor is enlarged more and it operates, operation as adsorption equation heat pump 
can be enabled for the temperature of warm water to be still lower. As mentioned above, the adsorption equation heat 
pump of this example is applicable as air conditioners, such as ordinary homes, thus, according to this example, the 
application place of adsorption equation heat pump can be boiled markedly, and can be extended. 
[0076] 

[Effect of the Invention] Like the above, according to this invention, when the source of heating which heats adsorption 
material at a playback process is lower temperature, it is usable, and the miniaturization of the equipment physique can 
offer easy adsorption equation heat pump at temperature with the higher source of cooling which cools adsorption 
material in an adsorption stroke. 



[Translation done.] 



7/7 



2006/11/29 11:10 



JP,1 1-22341 1,A [TECHNICAL HELD] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to adsorption equation heat pump available to a refrigerator, a 
refrigerator, an air conditioner, etc. 
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PRIOR ART 



[Description of the Prior Art] The adsorption material in which adsorption and desorption are possible, and adsorption 
material are filled up with a refrigerant steam, and the adsorption-equation heat pump which is used for various kinds 
of refrigerators, a refrigerator, an air conditioner, etc. has the structure where of the reaction container with which the 
adsorption and desorption of a refrigerant steam are performed, the evaporator which takes out to the exterior the 
cold energy obtained by evaporation of refrigerant liquid, and the condenser which emits the warm temperature 
obtained by condensation of a refrigerant steam to the exterior were mutually connected by piping, the bulb etc., 
respectively 

[0003] the above-mentioned adsorption equation heat pump — setting — a refrigerant steam — the reaction container 
from an evaporator — moreover, while circulating from a reaction container to a condenser, a reaction container is 
heated or cooled by turns by the source of heating, and the source of cooling — having — this heating or cooling — 
responding — the adsorption material in a reaction container — a refrigerant steam — adsorption — or desorption is 
carried out. This serves as adsorption or a playback process. 

[0004] By adsorption equation heat pump, adsorption-and-desorption difference-of-quantity delta X (=Xa-Xd) which is 
generally the difference of the refrigerant steamy amount of adsorption Xa in an adsorption stroke and the refrigerant 
steamy amount of adsorption Xd in a playback process serves as a source of a thermal output. The refrigerant steamy 
amount of adsorption is determined by relative vapor pressure P/Po which is the ratio of the saturation pressure Po of 
the refrigerant steam corresponding to the temperature of adsorption material, and the pressure P of the refrigerant 
steam in a system (for example, evaporator). 

[0005] so that whenever [ adsorption material temperature / which increases, so that whenever / adsorption material 
temperature / which Xa has in an adsorption stroke / is low in adsorption equation heat pump (P/Po is size), and Xd 
has in a playback process ] is high — decreasing (P/Po being smallness) — if it is not Xa>Xd, adsorption equation heat 
pump will not function. That is. since it is heated or cooled by the source of heating, and the source of cooling, 
adsorption material needs for the temperature gradient of the source of heating and the source of cooling to be large 
to some extent for actuation of adsorption equation heat pump. 

[0006] He was trying for temperature required for a playback process not to become not much high by the 
conventional adsorption equation heat pump by lowering the temperature of an adsorption stroke, using 
low-temperature cooling water (30 degrees C or less) as a source of cooling. Thereby, low-temperature waste heat 
etc. can be used now as a source of heating of a playback process. Or the cooling water which is an elevated 
temperature beyond the temperature (about 30 degrees C) acquired in a cooling tower can be used now by raising the 
temperature of a playback process, using an elevated-temperature heat source (80 degrees C or more) as a source of 
heating. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Like the above, according to this invention, when the source of heating which heats adsorption 
material at a playback process is lower temperature, it is usable, and the miniaturization of the equipment physique can 
offer easy adsorption equation heat pump at temperature with the higher source of cooling which cools adsorption 
material in an adsorption stroke. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved] However, there are the following troubles in the conventional adsorption equation heat pump. 
In adsorption equation heat pump, when the about 30-degree C cooling water obtained by the cooling tower etc. is 
used as a source of cooling, in order to obtain 10-degree C cold energy, the source of heating 70 degrees C or more is 
needed. 

[0008] It was very difficult for using a cooling tower to secure 30-degree C low-temperature cooling water by 
air-conditioners for mount, such as difficult home use and an automobile, at summer (environmental condition from 
which an OAT becomes about 35 degrees C). Furthermore, when the temperature of cooling water becomes about 40 
degrees C, the hot source of heating 95 degrees C or more is needed. Such a source of heating had the problem that it 
was unrealizable unless it uses heating means, such as a boiler. For this reason, it was difficult to be easy to enlarge 
equipment and to use as an air conditioner for home use and mount. 

[0009] By the way, the method of realizing the playback process of adsorption equation heat pump using the 
low-temperature source of heating more is indicated by JP.5-248727.A. Here, the adsorption equation heat pump which 
connected and constituted two steps of adsorption towers (reaction container) in the serial between the evaporator 
and the condenser is indicated. This heat pump is characterized by conveying the refrigerant steam to which it stuck in 
the 1 st step of adsorption tower (reaction container) using the difference of the 1 st step of desorption equilibrium 
pressure, and adsorption [ the 2nd step of ] equilibrium pressure to the 2nd step of adsorption tower (reaction 
container) which the playback process ended. 

[0010] The above-mentioned adsorption equation heat pump can obtain 10-degree C cold energy by using the about 
50-degree C source of heating, when about 30-degree C cooling water is used as a source of cooling. Moreover, in the 
above-mentioned conventional technique, the 30-degree C source of cooling in summer uses a cooling tower (cooling 
tower), and the 50-degree C source of heating supposes that exhaust heat of works, a thermal power station, etc. can 
be used. 

[001 1] However, as adsorption equation heat pump with which the application of the air-conditioner for mount etc. is 
still provided from a cooling tower etc. being required also in the above-mentioned conventional technique, it is 
inadequate. Furthermore, in the above-mentioned conventional technique, since adsorption equation heat pump is 
operated in the field where change of the equilibrium pressure to the refrigerant steamy amount of adsorption is large 
when the circulating water temperature used as the source of cooling is high, in order to secure enough the 
adsorption-and-desorption difference of quantity of a refrigerant steam, temperature of the source of heating needed 
to be made high. For this reason, although the source of heating could be made into 50 degrees C under the condition 
from which the source of cooling becomes 30 degrees C, for example, when the source of cooling is made into 40 
degrees C, in order to secure identity ability, the source of heating needed to be made into 80 degrees C or more. 
[0012] The source of heating of this invention which heats adsorption material at a playback process when the source 
of cooling which cools adsorption material in an adsorption stroke in view of this trouble is higher temperature is usable 
at lower temperature, and the miniaturization of the equipment physique tends to offer easy adsorption equation heat 
pump. 
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MEANS 



[Means for Solving the Problem] The reaction container which the adsorption material in which adsorption and 
desorption are possible, and adsorption material are filled up with a refrigerant steam to invention of claim 1, and 
transmits the heat of reaction by the adsorption and desorption of a refrigerant steam to a heat carrier, The 
evaporator which takes out to the exterior the cold energy obtained by evaporation of refrigerant liquid, and the 
condenser which radiates heat to the exterior in the warm temperature obtained by condensation of a refrigerant 
steam. It consists of a refrigerant steamy gas compressor which performs pressure-up transportation of a refrigerant 
steam, and this refrigerant steamy gas compressor is in the adsorption equation heat pump characterized by being 
constituted so that the above-mentioned reaction container in a playback process may be decompressed. 
[0014] It explains below about an operation of this invention. In this invention, it is constituted so that the reaction 
container which has a refrigerant steamy gas compressor in a playback process may be decompressed. Therefore, it 
becomes movable [ the refrigerant steam from a reaction container ], and the playback process of a reaction container 
can be promoted more. 

[001 5] For this reason, the low-temperature source of heating and the hotter source of cooling are used more, and 
even if it is a case so that both temperature gradient may not function as adsorption equation heat pump by the. former 
small, the adsorption equation heat pump concerning this invention can function. Moreover, since the low-temperature 
source of heating and the hotter source of cooling can be used more, a facility of a cooling tower, a boiler, etc. 
becomes unnecessary and the miniaturization of the equipment physique can be attained. Furthermore, since the 
cooling tower, the boiler, etc. are unnecessary, it becomes possible to use as home use and an air-conditioner for 
mount 

[001 6] As mentioned above, according to this invention, at temperature with the higher source of cooling which cools 
adsorption material in an adsorption stroke, when the source of heating which heats adsorption material at a playback 
process is lower temperature, it is usable, and the miniaturization of the equipment physique can offer easy adsorption 
equation heat pump. 

[0017] Next, it is desirable to arrange the reaction container filled up with adsorption material two or more vessels to 
between an evaporator and refrigerant steamy gas compressors (example of operation gestalt 2 reference). Thereby, a 
refrigerant steam is movable between reaction containers using the equilibrium-vapor-pressure difference of 
adsorption material. Thereby, desorption temperature can be made still lower. Moreover, the above-mentioned 
refrigerant steamy gas compressor can also be arranged between the reaction containers of two vessels. 
[001 8] Next, two or more kinds of adsorption material from which adsorption and desorption are possible for invention 
of claim 2 in a refrigerant steam, and an adsorption property differs, respectively, The reaction container which 
adsorption material with low adsorption equilibrium pressure and adsorption material with high adsorption equilibrium 
pressure are filled up with the same temperature conditions, respectively, and transmits the heat of reaction by the 
adsorption and desorption of a refrigerant steam to a heat carrier, By the evaporator which takes out to the exterior 
the cold energy obtained by evaporation of refrigerant liquid, and condensation of a refrigerant steam It consists of a 
condenser which radiates heat to the exterior in the obtained warm temperature, and is in the adsorption equation heat 
pump characterized by consisting of reaction containers with which it filled up with adsorption material with low 
adsorption equilibrium pressure so that a refrigerant steam may be transported to the reaction container with .which it 
filled up with adsorption material with high adsorption equilibrium pressure (example of operation gestalt 3 reference). 
[001 9] It explains below about an operation of invention concerning this claim. The adsorption equation heat pump of 
this invention has the reaction container filled up with adsorption material with low adsorption equilibrium pressure, and 
the reaction container filled up with adsorption material with high adsorption equilibrium pressure, and it is constituted 
so that a refrigerant steam may be transported to the latter reaction container from the former reaction container. 
Therefore, while the adsorption in an elevated temperature becomes easy by the low adsorption material of adsorption 
equilibrium pressure and playback at low temperature becomes easy by the high adsorption material of adsorption 
equilibrium pressure, the playback process of low voltage adsorption material and the adsorption process of 
high-pressure adsorption material can be promoted more. 

[0020] For this reason, the low-temperature source of heating and the hotter source of cooling are used more, and 
even if it is a case so that both temperature gradient may not function as adsorption equation heat pump by the former 
small, the adsorption equation heat pump concerning this invention can function. Moreover, since the low-temperature 
source of heating and the hotter source of cooling can be used more, a facility of a cooling tower, a boiler, etc. 
becomes unnecessary and the miniaturization of the equipment physique can be attained. Furthermore, since the 
cooling tower, the boiler, etc. are unnecessary, it becomes possible to use as home use and an air-conditioner for 
mount. An available reaction field (adsorption-and-desorption difference of quantity of a refrigerant steam) is sharply 
expandable by using two more or more kinds of adsorption material. 

[0021] As mentioned above, according to this invention, at temperature with the higher source of cooling which cools 
adsorption material in an adsorption stroke, when the source of heating which heats adsorption material at a playback 
process is lower temperature, it is usable, and the miniaturization of the equipment physique can offer easy adsorption 
equation heat pump. 

[0022] Next, the reaction container which adsorption and desorption are possible, and adsorption material with low 
adsorption equilibrium pressure and adsorption material with high adsorption equilibrium pressure are filled up with the 
same temperature conditions in a refrigerant steam, respectively, and transmits the heat of reaction by the adsorption 
and desorption of a refrigerant steam to a heat carrier, When heat is radiated to the exterior, the evaporator which 
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takes out to the exterior the cold energy obtained by evaporation of refrigerant liquid, and the warm temperature 
obtained by condensation of a refrigerant steam A condenser, It is desirable to consist of reaction containers with 
which it consisted of a refrigerant steamy gas compressor which performs pressure-up transportation of a refrigerant 
steam, and filled up with adsorption material with low adsorption equilibrium pressure so that a refrigerant steam may 
be transported to the reaction container with which it filled up with adsorption material with high adsorption equilibrium 
pressure (example of operation gestalt 4 reference). 

[0023] In this case, since it is constituted so that the reaction container which has a refrigerant steamy gas 
compressor in a playback process may be decompressed, it becomes movable [ the refrigerant steam from a reaction 
container ], and the playback process of a reaction container can be promoted more. Moreover, by combining the low 
adsorption material of adsorption equilibrium pressure, and the high adsorption material of adsorption equilibrium 
pressure on the same temperature conditions, even when whenever [ in an adsorption stroke / adsorption material 
temperature ] is high, a refrigerant steam can be adsorbed easily, and an elevated-temperature heat source is not 
needed in a playback process, but an available reaction field (a dsorption-and-de sorption difference of quantity of a 
refrigerant steam) can be sharply expanded by using two more or more kinds of adsorption material. 
[0024] 

[Embodiment of the Invention] It explains using drawing 1 - drawing 3 about the adsorption equation heat pump 
concerning the example of an operation gestalt of example of operation gestalt 1 this invention. As shown in drawing 1 , 
the adsorption equation heat pump 1 of this example The reaction containers 11 and 12 which the adsorption material 
in which adsorption and desorption are possible, and adsorption material are filled up with a refrigerant steam, and 
transmit the heat of reaction by the adsorption and desorption of a refrigerant steam to a heat carrier, The evaporator 
13 which takes out to the exterior the cold energy obtained by evaporation of refrigerant liquid, and the condenser 14 
which radiates heat to the exterior in the warm temperature obtained by condensation of a refrigerant steam, It 
consists of a refrigerant steamy gas compressor 1 0 which performs pressure-up transportation of a refrigerant steam, 
and this refrigerant steamy gas compressor 1 0 is constituted so that the above-mentioned reaction containers 1 1 and 
1 2 in a playback process may be decompressed. 

[0025] Next, the adsorption equation heat pump 1 concerning this example is explained to a detail. As shown in drawing 
1 , the reaction containers 1 1 and 12 with which it filled up with adsorption material are mutually connected by the 
refrigerant steam line 100, and the control bulbs 101-104 are formed in this refrigerant steam line 100. 
[0026] Moreover, the evaporator 13 is connected to the refrigerant steam line 100. Moreover, the condenser 14 is 
connected to the refrigerant steam line 100 through the refrigerant steamy gas compressor 10. Moreover, the reaction 
containers 11 and 12 are connected to juxtaposition between the evaporator 13 and the condenser 14. Moreover, 
between the condenser 14 and the evaporator 13, the return piping 15 for returning the refrigerant liquid condensed 
with the condenser to an evaporator 13 is formed. In addition, the inlet port of the cold water with which a sign 131 
serves as an air conditioning output from an evaporator 13, and a sign 141 are the inlet ports of the cooling water to a 
condenser 14. A sign 132,142 is the outlet of cold water and each cooling water. Moreover, the indoor space 
(air-conditioning space) which is not illustrated, the interior unit arranged possible [ heat exchange ]. and the pump 
which circulates through cold water are connected to the cold-water piping 131,132. 

[0027] Moreover, the thermal piping 17 is connected to the reaction container 11, the thermal piping 18 is connected to 
the reaction container 12, respectively, it changes to these thermal piping 17 and 18, and bulbs 175,176 and 185,186 are 
formed. Moreover, the heat carrier used as the source of heating for the thermal piping 1 7 and 18 to heat or cool the 
reaction container 1 1 and the adsorption material in 12 or the source of cooling is circulating. The heat carriers of this 
example are warm water (70 degrees C) and cooling water (40 degrees C). 

[0028] Warm water is introduced from an inlet port 173,183 by closing motion of the change bulb 175,176,185,186, 
passes each reaction containers 11 and 12, and is drawn from an outlet 174,184. Cooling water is also introduced from 
an inlet port 171,181 by closing motion of the same change bulb 175,176,185,186, passes each reaction containers 11 
and 12, and is drawn from an outlet 172,182. Moreover, the open air which is not illustrated, the exterior unit arranged 
possible [ heat exchange ], the calorifier which generates warm water, and the pump which circulates through a heat 
carrier are connected to the thermal piping 1 7 and 1 8. 

[0029] The above-mentioned reaction containers 11 and 12 are filled up with the silica gel which is adsorption material. 
Moreover, pure water was used as the refrigerant liquid concerning this example, and a refrigerant steam. Moreover, as 
a heat carrier which acts as the source of heating to the reaction containers 1 1 and 1 2, and a source of cooling, the 
usual tap water (or brine [the antifreezing solution]) was used. In addition, the relation between relative vapor pressure 
P/Po which is the ratios of the saturation pressure Po of the steam corresponding to the steam amount of adsorption 
of the above-mentioned silica gel and the temperature of adsorption material and the pressure P of the steam in a 
reaction container was indicated to drawing 3 . 

[0030] Actuation of the adsorption equation heat pump 1 concerning this example is explained. About by the 1st line, 
closing and the control bulb 102,103 were wide opened for the control bulb 101,104, and the adsorption stroke was 
performed for the playback process in the reaction container 12 in the reaction container 11. Moreover, the change 
bulb 175,176,185,186 is operated at this time, warm water was circulated to the thermal pipe 17, and cooling water was 
circulated to the thermal pipe 1 8. 

[0031] The reaction container 12 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 13 evaporates by open actuation of the control bulb 
102, and it becomes a steam, and flows into the reaction container 12, and adsorption material is adsorbed. Steam 
migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 1 3. Since 
the cold water which flows an evaporator 13 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. The temperature at this time is evaporation 
temperature, and operation was performed at the evaporation temperature of 10 degrees C in this example. 
[0032] Although the reaction container 1 1 in a playback process is heated with 70-degree C warm water and it 
becomes the desorption equilibrium pressure corresponding to 70 degrees C, since maximum vapor tension with a 
condensation temperature [ of a condenser 14] of 40 degrees C (this [ abbreviation's ] being in the temperature of the 
cooling water which has cooled the condenser by carrying out) is higher than the desorption equilibrium pressure in 70 
degrees C, the way things stand, migration of a steam is not performed. 
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[0033] Then, the refrigerant steamy gas compressor 10 is operated in parallel with open actuation of the 
above-mentioned control bulb 104. The refrigerant steamy gas compressor 10 can carry out the pressure up of the 
steam inhaled from the reaction container 11, and can carry out it to more than maximum vapor tension with a 
condensation temperature of 40 degrees C. It becomes movable [ a steam ] from the reaction container 1 1 to a 
condenser 14, and the playback process of the reaction container 11 is performed. A steam is condensed with a 
condenser 14 and it becomes water. Water is returned to an evaporator 13 with the return tubing 15. The above is 
about the 1 st line. 

[0034] About in the following line [ 2nd ], the reaction container 1 1 can obtain cold energy, i.e., an air conditioning 
output, from an evaporator 13 similarly by changing the control bulbs 101-104 and the change bulb 175,185,176,186 so 
that an adsorption stroke and the reaction container 1 2 may serve as a playback process. Continuous running of the 
adsorption equation heat pump 1 was performed by changing the 1 st of a more than, and about the 2nd line one by one. 

[0035] Next, an operating state is explained with the cycle Fig. of the adsorption equation heat pump 1 . The line of the 
adsorption material equilibrium pressure which showed the relation of the water vapor pressure and the steam amount 
of adsorption in the temperature of 40 degrees C, 70 degrees C, and 95 degrees C is indicated by drawing 2 . Moreover, 
the pressure of (4)* in this drawing is equal to the maximum vapor tension of the water in the temperature of 40 
degrees C. The cycle concerning (1 ) ->(2) ->(3) -> (4) indicated as the continuous line in this drawing is the adsorption 
equation heat pump concerning this example. 

[0036] The reaction container 1 2 which desorption finished with the last process is in the condition of (4), and is cooled 
to the condition of (1) with cooling water in advance of a change in an adsorption stroke. Steam adsorption is started 
from an evaporator 1 3 by open actuation of the control bulb 1 02, and (2) HE amount of adsorption increases. The 
reaction container 1 1 which adsorption completed at the last process is in the condition of (2), and a temperature up is 
carried out to the condition of (3) with warm water in advance of a change at a playback process. By open actuation of 
the control bulb 103 and operation of the refrigerant steamy gas compressor 10, adsorption material equilibrium 
pressure extent obtained by (4) decompresses, the amount of adsorption decreases to the condition of (4), and 
desorption completes the reaction container 1 1 . The pressure up of the steam is carried out from (4) to (5) by the 
refrigerant steamy gas compressor, and it is sent to a condenser 14. It condenses here and becomes water. This water 
is returned to an evaporator 1 3 with the return tubing 1 5. 

[0037] Moreover, although it was the completely same structure as the adsorption equation heat pump applied to this 
example at drawing 2 , the broken line indicated the cycle of the thing of structure conventionally without a refrigerant 
steamy gas compressor, this cycle — (1) ->(2) -> (3) — it is '-> (4)'. As found in this drawing, in order to obtain 
conventionally the same engine performance (steam adsorption-and-desorption difference of quantity) as what 
performs operation at 40 degrees C and the evaporation temperature of 1 0 degrees C, and starts this example further 
in the adsorption material in an adsorption stroke from the heat pump of structure like the adsorption equation heat 
pump 1 concerning this example, it turned out that the adsorption material in a playback process must be held at 95 
degrees C or more. 

[0038] The warm water used as the source of heating for holding adsorption material at 95 degrees C or more is not 
obtained easily practically, and needs a facility of a boiler etc. Therefore, under the conditions from which 
low-temperature cooling water is not obtained, the operation itself was conventionally difficult for the adsorption 
equation heat pump of structure. 

[0039] Next, it explains per [ in this example ] operation effectiveness. The adsorption equation heat pump concerning 
this example has the refrigerant steamy gas compressor 10, and this refrigerant steamy gas compressor 10 can carry 
out the pressure up of the steam inhaled from the reaction containers 1 1 and 1 2, and can carry out it to more than 
maximum vapor tension with a condensation temperature of 40 degrees C. It becomes movable [ a steam ] from the 
reaction containers 1 1 and 1 2 to a condenser 1 4, and the playback process of the reaction containers 1 1 and 1 2 is 
performed. When the adsorption material in an adsorption stroke is cooled at 40 degrees C and operation is performed 
at the evaporation temperature of 1 0 degrees C by this, even if the adsorption material in a playback process is about 
70 degrees C, adsorption equation heat pump can be operated. 

[0040] For this reason, installation of the cooling tower for obtaining low-temperature cooling water or hot warm water 
or a boiler becomes unnecessary, and an installation cost and a running cost can be reduced greatly. Moreover, it can 
consider as small and compact equipment from installation of a cooling tower, a boiler, etc. being unnecessary, and can 
consider as the equipment which can be installed in the narrow tooth space to which home use, the object for mount, 
etc. were restricted. 

[0041] Therefore, according to this example, at temperature with the higher source of cooling which cools adsorption 
material in an adsorption stroke, when the source of heating which heats adsorption material at a playback process is 
lower temperature, it is usable, and the miniaturization of the equipment physique can offer easy adsorption equation 
heat pump. 

[0042] In addition, by this example, although reduced pressure actuation of the reaction containers 11 and 12 was made 
to become 3 or less times with the compression ratio (a discharge pressure/suction pressure) of the refrigerant 
steamy gas compressor 10, under the service condition which does not pose a problem, the playback of enlargement of 
the refrigerant steamy gas compressor 10 or increase of consumption power at low temperature is still also attained by 
lowering suction pressure. 

[0043] It explains using drawing 4 and drawing 5 per adsorption equation heat pump of the example of two examples of 
an operation gestalt. As shown in drawing 4 , the adsorption equation heat pump 2 concerning this example has the 
same configuration as the thing concerning drawing 1 of the example 1 of an operation gestalt. However, between the 
refrigerant steamy gas compressor 10 and the evaporator 13, the reaction container 21 1,212,221,222 which it has 
arranged at a time to the serial two vessels is formed. 

[0044] Actuation of the adsorption equation heat pump 2 concerning this example is explained. About by the 1st line, 
closing and the control bulb 201,203,205 were wide opened for the control bulb 202,204,206, and the adsorption stroke 
was performed for the playback process in the reaction container 211,222 in the reaction container 212,221. Moreover, 
the change bulb 175,176,185,186 is operated at this time, 60-degree C warm water was circulated to the thermal pipe 
17, and 40-degree C cooling water was circulated to the thermal pipe 18. 

[0045] The reaction container 21 1 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 13 evaporates by open actuation of the control bulb 
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201, and it becomes a steam, and flows into the reaction container 211, and adsorption material is adsorbed. Steam 
migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 13 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. In this example, operation was performed at the 
evaporation temperature of 10 degrees C. 

[0046] Moreover, the reaction container 212,221 is heated with the 60-degree C warm water introduced into the 
thermal pipe 1 7, and a steam is desorbed from the adsorption material in a reaction container. The steam from the 
reaction container 221 flows into the reaction container 222 via the control bulb 203 opened wide, and this reaction 
container 222 is held at 40 degrees C in the 40-degree C heat carrier introduced into the thermal pipe 1 8. For this 
reason, adsorption of a steam is performed. And the steam desorbed from the reaction container 212 flows into a 
condenser 14 through the control bulb 205 opened wide. Although it is cooled and a steam serves as water here, this 
water is returned to an evaporator 1 3 with the return tubing 1 5. 

[0047] Steam migration between the reaction containers 221,222 mentioned above is performed by differential pressure 
with a desorption equilibrium pressure [ of 60 degrees C ], and an adsorption equilibrium pressure of 40 degrees C. 
Moreover, steam migration to a condenser 14 from the reaction container 212 is performed by operating the refrigerant 
steamy gas compressor 10 in parallel with open actuation of the control bulb 205 like the example 1 of an operation 
gestalt. 

[0048] About in the following line [ 2nd ], the reaction container 212,221 changes the control bulbs 201-206 and the 
change bulb 175,185,176,186 so that an adsorption stroke and the reaction container 211,222 may serve as a playback 
process. Thereby, cold energy can be similarly obtained from an evaporator 13. Continuous running of the adsorption 
equation heat pump 2 was performed by changing the 1 st of a more than, and about the 2nd line one by one. Others 
are the same as that of the example 1 of an operation gestart 

[0049] In addition, in this example, in the service condition from which hot warm water 70 degrees C or more is 
obtained, a bypass valve 29 is opened and operation of the refrigerant steamy gas compressor 10 is suspended, and it 
is constituted so that steam migration to the direct condenser 1 4 from the reaction container 222 can also be 
performed. In this case, the power consumption of the refrigerant steamy gas compressor 10 can be reduced. 
[0050] Next, an operating state is explained with the cycle Fig. of the adsorption equation heat pump 2. The line of the 
adsorption material equilibrium pressure which showed the relation between the temperature of 40 degrees C, and the 
water vapor pressure and the steam amount of adsorption in 60 degrees C is indicated by drawing 5 . Moreover, the 
pressure of (9) in this drawing is equal to the maximum vapor tension of the water in the temperature of 40 degrees C. 
A white round head shows the cycle of the reaction container 21 1,221 by the side of an evaporator 13 among two 
cycles shown in this drawing, and the black dot shows the cycle of the reaction container 212,222. Moreover, 
adsorption stroke (4) ->(1) -> (2) of the reaction container 221 is the same as that of the example 1 of an operation 
gestart 

[0051] The reaction container 21 1 which adsorption completed like the previous line is in the condition of (2), and a 
temperature up is carried out to (3) with warm water in advance of a change at a playback process. On the other hand, 
the reaction container 212 which desorption completed like the previous line is in the condition of (8), and is cooled to 
(5) with cooling water in advance of a change in an adsorption stroke. 

[0052] Steam migration (arrow in drawing 5 ) by the differential pressure of (3) and (5) is performed by performing open 
actuation of the control bulb 206, as for the adsorption material of the reaction container 21 1, the amount of 
adsorption decreases from (3) to (4) (desorption carried out), the amount of adsorption increases to (6) from (5), and 
the adsorption material of the reaction container 212 serves as the completion of adsorption. 

[0053] The reaction container 222 which adsorption completed like the previous line is reproduced with (6) ->(7) -> (8) 
by the same actuation as the example 1 of an operation gestalt, the pressure up of the steam is carried out to (9) from 
(8), and it is sent to a condenser 1 4. Others are the same as that of the example 1 of an operation gestalt. 
[0054] The adsorption equation heat pump 2 of this example can offer the system with very high practical use value by 
which cooling water becomes available also under the environment which does not use a cooling tower like an 
air-conditioner for home use or the air-conditioner for automobiles from the ability to operate at the high temperature 
of 40 degrees C, for example. Furthermore, 60-degree C warm water can divert an engine cooling water in an 
automobile, and can divert it from these equipments at the home equipped with hot-water heating or warm water floor 
heating. 

[0055] As shown in drawing 6 and drawing 7 , the example of three examples of an operation gestalt is the adsorption 
equation heat pump of the structure concerning drawing 4 of the example 2 of an operation gestalt, and is considered 
as the configuration which does not use a refrigerant steamy gas compressor. However, each of two reaction 
containers was filled up with the adsorption material from which a property differs as shown in drawing 6 . That is, one 
side (reaction container concerning the sign 21 1,221 concerning drawing 4 ) of the above-mentioned reaction container 
is filled up with the low adsorption material A of adsorption equilibrium pressure as shown in the continuous line A of 
drawing 6 . Another side (reaction container concerning the sign 212,222 concerning drawing 4 ) is filled up with the high 
adsorption material B of adsorption equilibrium pressure as shown in the continuous line B of drawing 6 . 
[0056] As adsorption material of this example, the meso porous molecular sieve (FSM) currently indicated by 
JP.9-1 78292.A was suitable, Above FSM was doubled with the service temperature region, and it used it for this 
example, having improved in part. 

[0057] Operation of the adsorption equation heat pump of this example can be performed like the example 2 of an 
operation gestalt. Although that detail is explained below, the sign concerning this explanation applies to drawing 4 
correspondingly. That is, about by the 1st line, closing and the control bulb 201,203,205 were wide opened for the 
control bulb 202,204,206, and the adsorption stroke was performed for the playback process in the reaction container 
211,222 in the reaction container 212,221. Moreover, it changes at this time and a bulb 175,176,185,186 is operated, 
70-degree C warm water was circulated to the thermal pipe 1 7, and 40-degree C cooling water was circulated to the 
thermal pipe 18. 

[0058] The reaction container 21 1 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 13 evaporates by open actuation of the control bulb 
201, and it becomes a steam, and flows into the reaction container 211, and adsorption material is adsorbed. Steam 
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migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 13 serves as an air conditioning output, evaporation temperature lower than 
inlet-port cold-water temperature needs this cold water to be cooled. In this example, operation was performed at the 
evaporation temperature of 1 0 degrees C. 

[0059] Moreover, the reaction container 212,221 is heated with the 70-degree C warm water introduced into the 
thermal pipe 17, and a steam is desorbed from the adsorption material in the reaction container 212,221. The steam 
from the reaction container 221 flows into the reaction container 222 via the control bulb 203 opened wide. The 
reaction container 222 is held in the heat carrier introduced into the thermal pipe 18 at 40 degrees C. For this reason, 
adsorption of a steam is performed. The steam desorbed from the reaction container 212 flows into a condenser 14 
through the control bulb 205 opened wide. Although it is cooled and a steam serves as water here, this water is 
returned to an evaporator 1 3 with the return tubing 1 5. 

[0060] Moreover, steam migration between the reaction containers 221,222 mentioned above is performed by 
differential pressure with a desorption equilibrium pressure [ of 70 degrees C ] (reaction container 221), and an 
adsorption equilibrium pressure (reaction container 222) of 40 degrees C. Moreover, since the desorption equilibrium 
pressure (reaction container 212) of 70 degrees C is more than the maximum vapor tension corresponding to the 
condensation temperature of 40 degrees C of a steam, the steam migration to a condenser 14 from the reaction 
container 212 is performing steam migration to the direct condenser 14. 

[0061] About in the following line [ 2nd ], the reaction container 212,221 changes the control bulbs 201-206 and the 
change bulb 175,185,176,186 so that an adsorption stroke and the reaction container 211.222 may serve as a playback 
process. Thereby, cold energy can be similarly obtained from an evaporator 1 3. Continuous running of the adsorption 
equation heat pump 2 was performed by changing the 1st of a more than, and about the 2nd line one by one. Others 
are the same as that of the example 1 of an operation gestart 

[0062] By the adsorption equation heat pump concerning this example, comparatively many steams can be adsorbed 
also under the conditions that a circulating water temperature is high, by using the low adsorption material A of 
adsorption equilibrium pressure for one side of a reaction container. Moreover, desorption of the steam can be carried 
out at comparatively low temperature by using the high adsorption material B of adsorption equilibrium pressure for the 
reaction container of another side, moreover, the conventional technique using the same adsorption material although 
the adsorption material A and the adsorption material B also need to take into consideration and select the steam 
migration between reaction containers — a ratio — BE — **** — since it is used combining the adsorption material 
of adsorption equilibrium pressure, steam migration between reaction containers can also be performed easily. 
[0063] Drawing 7 is the cycle Fig. of the adsorption equation heat pump concerning this example. In addition, the line of 
the adsorption material equilibrium pressure which showed the temperature of 40 degrees C of each adsorption 
material A and B and the relation of the water vapor pressure and the steam amount of adsorption in 70 degrees C is 
indicated by drawing 7 . This was compared with the cycle Fig. by the conventional technique of drawing 8 . 
[0064] The structure of the adsorption equation heat pump concerning drawing 8 is completely the same as the 
adsorption equation heat pump concerning this example. However, the reaction container is filled up with the same 
adsorption material. For this reason, when [ which was high ] the temperature of cooling water called it 40 degrees C, 
unless it used warm water 70 degrees C or more, steam adsorption-and-desorption difference of quantity could not be 
secured, but ** and regenerating temperature of 70 degrees C in which a system was not materialized compared. 
[0065] Consequently, with the conventional technique, since the same adsorption material was used, only 0.04 g/g was 
able to secure steam adsorption-and-desorption difference of quantity, in addition — a steam — adsorption and 
desorption — difference of quantity — said — drawing — it can set — ( — one — ) - ( — two — ) — between — or — 
( — five — ) - ( — six — ) — a difference — [ — an axis of abscissa — a direction — ] — from — it can read . 
[0066] However, in the same evaluation conditions, about 0.13 g/g was [ steam adsorption-and-desorption difference 
of quantity ] securable by using different adsorption material like this example. That is, the very big value of 3 or so 
times of the conventional technique was able to be acquired. Therefore, it turned out that the same engine 
performance can be secured by the adsorption material of one third of amounts as compared with the adsorption 
equation heat pump concerning the conventional technique of drawing 8 , and the miniaturization of all equipment ** 
can be enabled. 

[0067] By the above, since small and highly efficient adsorption equation heat pump is realizable according to this 
example, the application as the air-conditioner and the air-conditioner for automobiles for home use which have 
constraint in an installation etc. can offer very easy adsorption equation heat pump. 

[0068] The example of four examples of an operation gestalt is the adsorption equation heat pump which filled up the 
example 3 of an operation gestalt with the low adsorption material A of the adsorption equilibrium pressure of a 
publication, and the high adsorption material B of adsorption equilibrium pressure to the adsorption equation heat pump 
applied to the example 2 of an operation gestalt as shown in drawing 9 . And the reaction container 21 1,221 concerning 
above-mentioned drawing 4 is filled up with the adsorption material A, and the reaction container 212,222 is filled up 
with the adsorption material B. Others are the same as that of the example 2 of an operation gestalt. 
[0069] Moreover, although operation etc. is the same as that of the example 2 of an operation gestalt, a detail is 
explained below. In addition, in the following explanation, a sign applies to drawing 4 of the example 2 of an operation 
gestalt correspondingly. About by the 1st line, closing and the control bulb 201,203,205 were wide opened for the 
control bulb 202,204,206, and the adsorption stroke was performed for the playback process in the reaction container 
21 1,222 in the reaction container 212,221. Moreover, the change bulb 175,176,185,186 is operated at this time, 
60-degree C warm water was circulated to the thermal pipe 17, and 40-degree C cooling water was circulated to the 
thermal pipe 18. 

[0070] The reaction container 21 1 is cooled by about 40 degrees C with the cooling water cooled by carrying out heat 
exchange to the open air. Moreover, the water in an evaporator 1 3 evaporates by open actuation of the control bulb 
201, and it becomes a steam, and flows into the reaction container 21 1, and adsorption material is adsorbed. Steam 
migration is performed by the difference of the maximum vapor tension in evaporation temperature, and the adsorption 
equilibrium pressure corresponding to [ whenever / adsorption material temperature ] 40 degrees C, and the cold 
energy corresponding to evaporation temperature, i.e., an air conditioning output, is obtained in an evaporator 13. Since 
the cold water which flows an evaporator 13 serves as an air conditioning output, evaporation temperature lower than 
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inlet-port cold-water temperature needs this cold water to be cooled. In this example, operation was performed at the 
evaporation temperature of 1 0 degrees C. 

[0071] Moreover, the reaction container 212,221 is heated with the 60-degree C warm water introduced into the 
thermal pipe 1 7, and a steam is desorbed from the adsorption material in a container. The steam from the reaction 
container 221 flows into the reaction container 222 via the control bulb 203 opened wide, and this reaction container 
222 is held at 40 degrees C in the 40-degree C heat carrier introduced into the thermal pipe 1 8. Adsorption of a steam 
is performed with this reaction container 222. The steam desorbed from the reaction container 212 flows into a 
condenser 14 through the control bulb 205 opened wide. Although it is cooled and a steam serves as water here, this 
water is returned to an evaporator 1 3 with the return tubing 1 5. 

[0072] Moreover, steam migration between the reaction containers 221,222 mentioned above is performed by 
differential pressure with a desorption equilibrium pressure [ of 60 degrees C ] (reaction container 221), and an 
adsorption equilibrium pressure (reaction container 222) of 40 degrees C. Moreover, steam migration to a condenser 14 
from the reaction container 212 is performed by operating the refrigerant steamy gas compressor 10 in parallel with 
open actuation of the control bulb 205 like the example 1 of an operation gestart 

[0073] About in the following line [ 2nd ], the reaction container 212,221 changes the control bulbs 201-206 and the 
change bulb 175,185,176,186 so that an adsorption stroke and the reaction container 21 1,222 may serve as a playback 
process. Thereby, cold energy can be similarly obtained from an evaporator 1 3. Continuous running of the adsorption 
equation heat pump 2 was performed by changing the 1 st of a more than, and about the 2nd line one by one. Others 
are the same as that of the example 1 of an operation gestalt 

[0074] Drawing 9 is the cycle Fig. of the adsorption equation heat pump concerning this example. In addition, the line of 
the adsorption material equilibrium pressure which showed the temperature of 40 degrees C of each adsorption 
material A and B and the relation of the water vapor pressure and the steam amount of adsorption in 60 degrees C is 
indicated by drawing 9 . In addition, the detail of a cycle is the same as that of the example 2 of an operation gestart 
According to this drawing, the warm water of lower temperature can be used, securing sufficient quantity of a steam 
adsorption-and-desorption difference like the example 3 of an operation gestalt. Therefore, according to this example, 
adsorption equation heat pump with high engine performance from which large adsorption-and-desorption difference of 
quantity is obtained with 60-degree C warm water can be obtained. 

[0075] In addition, in this example, the compression ratio of a refrigerant steamy gas compressor is operated as a 2 
double less or equal, and reduction of consumption power can be aimed at more. Moreover, when the compression ratio 
of a refrigerant steamy gas compressor is enlarged more and it operates, operation as adsorption equation heat pump 
can be enabled for the temperature of warm water to be still lower. As mentioned above, the adsorption equation heat 
pump of this example is applicable as air conditioners, such as ordinary homes, thus, according to this example, the 
application place of adsorption equation heat pump can be boiled markedly, and can be extended. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 The explanatory view showing the system configuration of the adsorption equation heat pump concerning 
the example 1 of an operation gestalt. 

fDrawing 2] The cycle Fig. concerning the example 1 of an operation gestalt showing the operating state of the system 
of adsorption equation heat pump. 

[Drawing 3] The adsorption isotherm Fig. showing the property of the adsorption material with which the reaction 
container was filled up concerning the example 1 of an operation gestalt. 

[Drawing 4] The explanatory view showing the system configuration of the adsorption equation heat pump concerning 
the example 2 of an operation gestalt. 

[Drawing 5] The cycle Fig. concerning the example 2 of an operation gestalt showing the operating state of the system 
of adsorption equation heat pump. 

[Drawing 6] The adsorption isotherm Fig. concerning the example 3 of an operation gestalt showing the property of two 
kinds of adsorption material. 

[Drawing 7] The cycle Fig. concerning the example 3 of an operation gestalt showing the operating state of the system 
of adsorption equation heat pump. 

[Drawing 81 The cycle Fig. of the adsorption equation heat pump concerning the conventional technique at the time of 
operating on the same temperature conditions as the adsorption equation heat pump concerning the example 3 of an 
operation gestalt. 

[Drawing 9] The cycle Fig. concerning the example 4 of an operation gestalt showing the operating state of the system 
of adsorption equation heat pump. 
[Description of Notations] 

I 2 ... Adsorption equation heat pump, 

II 1 2 ... Reaction container, 

13 ... an evaporator, 

14 ... a condenser, 
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